ABSTRACT: Important artifacts have been found in situ (i.e., uot redeposited) within lacustrine deposits in the Valsequillo region. These deposits contain many diatoms which indicate an age corresponding to the Sangamonian Interglacial sensu lato (80,000 to ca. 220.000yr BP). Two of the four samples in this study are associated with the Dorenberg skull or with stratigraphic units which contain bifacial tools. The remaining two samples are from diatomaceous deposits which are also Sangamonian and stratigraphically above the artifact units. These four diatomaceous samples yielded 30 extinct and 143 extant diatom taxa. The ages of the four samples correspond to other diatomaceous samples (some of which are associated with artifacts) from nearby Valsequillo localities. A post-Sangamonian age for these four diatom-bearing samples is discounted by the presence of Navicula bronislrrae and N. dorenbeqi, both of which have short stratigraphic ranges and are known only from the Sangamonian (or its equivalents), and by 13 diatoms which evidently have known long stratigraphic ranges and extinctions before the end of the Sangamonian. An age no older than Sangarnonian for the artifacts and their enclosing diatomaceous deposits is indicated by the presence of two diatoms (Epitliemia zebru var. undulntn and Navicula creguti) known only from Sangamonian (or = age) or younger and by an extant diatom, Cymbella cistula var. gibbosa (C. gibbosa), which has its first occurrence in the Sangamonian.
INTRODUCTION
Diatom analysis can be quite useful in archaeological studies, as many, such as Battarbee (1988) , have noted. It is still a greatly under-used technique, given the large number of important archaeological sites which are known to be associated with diatom deposition, e.g., Lubbock Lake (Hohn and Hellerman 1961) , Clovis (Lohman 1935) . etc. After pioneering diatom studies in archaeology by cuch investigators as Reichelt (1 899) and Lohman (1935) , in the last few decades diatom studies in relation to archaeology have greatly intensified, e.g.: Wuthrich (1971) , Neolithic of Lake Neuchatel, Switzerland: Risberg (1988) , Kyrktorp, Sweden; Denys (1992) . Gent, Belgium; and, Mori (19991, 48 archaeological sites in Japan.
It was known in Europe over a century ago that the so-called "Puebla Man" or Valsequillo artifacts were older than the Last Ice Age (Reichelt 1900). Despite evidence from geology, geomorphology, radiometric dating, tephrochronology and micropaleontology, most American archaeologists ignore or refuse to I believe the great antiquity of these artifacts (Steen-McIntyre 2002) . Claims as those, such as Picardo (1997), of 30,000yr BP or less for the tools at Valsequillo are still inconclusive (see Covey 2002) . Some have made special efforts to discredit the great antiquity of important artifacts from the Valsequillo sites (including Hueyatlaco) and have tried to cast doubt upon the age determinations of these artifacts and the careful archaeological work in the Valsequillo region by such investigators as Armenta Camacho (1978) and Irwin-Williams (1967) .
The contributions of Reichelt (1899 Reichelt ( , 1900 , Hustedt (1913 , 1934 ). and VanLandingham (2000 , 2002a added to our knowledge of fossil diatoms and Chrysophyta cysts of the Puebla (Valsequillo) region and are adequate to make a very good case for an age assignment of Last Interglacial or Sangamonian sensu lato (= 80.000 to ca. 220,000yr By]. Numerous radiometric dates mentioned by such investigators as Szabo et al. (1969) and Naeser ex Steen-McIntyre et al. (1981) from rocks within the region would also denote a last interglacial (or older) age for the Hueyatlaco artifacts.
The main purpose of the present report is to demonstrate with freshwater diatom biostratigraphy that the age of the Dorenberg skull and associated Hueyatlaco artifacts is Sangamonian, and not, as suggested elsewhere, a much later date.
MATERLALS AND METHODS
Four samples (group 1) from the Hueyatlaco site were selected for comparison with two samples (group 2) of the same age but foreign to Mexico and with three samples (group 3) of younger ages from adjacent areas in Mexico. Biostratigraphic determinations were based on microscopic examinations of these 9 samples in which 246 taxa of diatoms were identified (tables 1 and 2). CAS 191090 -Material scraped by H. Reichelt (1899) from inside the Dorenberg skull from south of Puebla, Mexico; slide prepared by F. Hustedt in 1949 ; corresponds with unit D -upper unit E zone (from sites 2-4 on text-figure 1 : see also text- figure  2) ; contains the syntype of Surirella nhscura Reichelt in Hustedt (1913) (see Mahood 1978. p. 343 ) and the topotypes of Navicula dorerzbergi Reichelt (1900) and Pirznularia subjZexuosa Hustedt (1934) ; from the California Academy of Sciences (CAS) H. E. Sovereign Collection of microscope slides, accession number 600000. e l e g a n s v . k i t t o n i a n a . Percentages of extant taxa in sarnples from groups 1.2, and 3. X = < 1%. 
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samples in group 1 is eliminated by these 19 extinct taxa. The 4 extinct chrysophyte cysts are: Outesia mcmbranosa (Traclzelonzonns yberiensis v. nzembt-anosa) Frenguelli (1932) Percentages o f extinct diatom taxa from the correlated samples of the six lines o f biostratigraphic correlation s h o w n in text-figure 2. Samples range tiom the youngest correlation a t the left to the oldest correlation a t the right. Note: snrnple 66M191 correlated not only with VL2158 and 66M285 hut also with VL2120 a n d 66M286 (see text-figure 2). X = < 1%. figure 5 ; plate 8, figure 3) . Nitzschia denticulu v. pliocer7ica Frenguelli (1934) figure 3 and table 2) . The above taxa (in table 2) often have been reported from many localities over the world from early Miocene through last interglacial (but not after the last interglacial), e.g.: Gomphonenla pawulrli?i v.
Achnanthes b i a s o l e t t i a n a v. f o s s i l i s
clavatum from Yubari and Yufuin (Okuno 1952 and Fukushima 1957) and Valsequillo (VanLandingham 2000 , 2002b . 2003 .
The deposits associated directly with the artifact-bearing units (B through E and I) of Irwin-Williams (1973) at the Hueyatlaco archaeological site have many fossil diatoms which indicate an age 110 younger than Sangamonian Interglacial time (sensu lato = 80,000 to ca. 220,000yr BP) for these units.
In table 3 the last 11 samples on the right are from units B through E and I (text- fig. 2 ), and these 11 samples contain 30 diatom taxa which evidently became extinct in the Sangamonian (text-figure 4). Nun~erous reports of these taxa (in Table 3 ) are known from various fossil localities over the world from Eocene, Oligocene and Miocene through last interglacial (but not after the last interglacial). for example: (1) Cymbella rlrupauerii Pantocsek (1889) (plate 9, figure 11 ). . and a last interglacial age (=Sangamonian, Eemian, etc.) for samples VL2120 and VL2121 (table 3) from Erwin-Williams unit E (text- fig. 2 ), which contains bifacial tools. is denoted.
Earliest known first occurrences
An age no older than Sangamonian for the Valsequillo artifacts and their associated diatomaceous samples of group 1 is indicated by the presence of 4 extinct diatoms which are found only in deposits of Sangamonian (or =) age or younger: Epithemia zebra v. undulata Hkribaud (1893) (plate 5, figures 1-2), ~Vuvic~cla creguti Hkribaud (1893), N. bronisluae, and N. doreiibergi, the last two of which are restricted to the Sangamonian (text- figure 3 and figure 2 , 4, and table 3), and an age no older than the last interglacial for these samples is indicated. Examples of previous reports of ~c h ex-PLATE 1 Fossil dominance/subdominance associations In this investigation. the taxon with the largest 8 of the total in a fossil assemblage is defined as the dominant. as codominant if two or more taxa equally share the largest % of the total (or are within 90% of the total of the largest dominant), and/or as subdominant, if a taxon composes at least 5% of the total and is as great or greater than 33 113% of the largest dominant taxon but is not >90% of the total of that dominant taxon. Four categories of dominance/subdominance occur in the group 1 samples and other Valsequillo samples shown in text-figure 2.
(1) Species dominance/subdominance. Assemblages with dominance/subdominance of the following two taxa are common in fossil occurrences from the Sangamonian and younger (as is the case in sample VL2083. table 1) but are unknown below the Sangamonian: Navicula pzipula v. rectunguluris Gregory (1854 ), e.g., Jatkar et al. (1979 , Bogaczewicz-Adamczak and Latalowa (1985) and VanLandingham (2000) , and Staumleis anceps Ehrenberg (1854) , e.g.. Valovirta (1965) , Glezer et al. (1974) , Lagerback and Robertsson (1988), Loseva (2000) and VanLandingham (2000) . (2) Two genus dominance/subdominance association. The Gornphonerna-Hantzschia dominance/subdominance association is found in sample VL2083 of group 1. and although it has been reported from Sangamonian through postglacial times (e.g., Bjorck et al. 1994; VanLandingham 2000) . it evidently is not known below the Sangamonian.
(3) Three genus dominance/subdoniinance association. Sample VL2082 of group I (see table 1) and sample VL2168 (text-figure 2) have the ~dominance/subdoniinance association of Navicula-Piizn~l1ar.i~-Synedra which has been noted commonly in deposits of the last interglacial (Sangamonian) and below, e.g., Mahony (1912) and Crespin (1947) and VanLandingharn (2000) : this association is unknown in fossil deposits later than the last interglacial.
(4) Four genus dominance/subdominance association. Sample VL2083 of group 1 (see table 1) has the GornphonernaHantzschia-Navic~~la-Pinnularia dominance/subdominance association and has been previously reported as fossil only in the Sangamonian (e.g.. VanLandingham 2000, table 2 ). The Hantzschia-Navicula-Pinnularia-Synedm dominance/subdominance association previously has been found in non-marine fossil assemblages only in the Sangamonian (e.g., VanLandingham 2000, table 2), and this association occurs in sample VL2082 of group 1 (table 1).
Pennate to Centric (P:C) ratios Diatom assemblages in the Centric Paucity (CP) zone must fit at least one of the following criteria: (1) over 80: 1 ratio of pennate to centric frustules and valves or (2) minimum of IS pennate taxa with no centric taxa. This zone (or series of zones) is associated with Miocene to Holocene non-marine diatomaceous sequences over the world in which centric diatoms are very rare or totally absent. The CP zone and the ratio of pennate to centric diatoms are very important in the artifact-bearing Valsequillo/Hueyatlaco region, because they help to define the extent of the interglacial (Sangamonian) deposition and the age of the artifacts. The first descriptions of the CP zone were provided by VanLandingham (1988 VanLandingham ( . 1990 The Hueyatlaco site and measured section 14 were correlated on the basis of extremely high (>700:1) P:C ratios of 3,014:l in sample 66M228 and 1,270:l in sample VL2173 and on relatively high (>185:1) P:C ratios of 266:l in sample VL2083 and 658: 1 in sample VL2168 (text- figs. 2, table 3 ). The unit D-upper unit E zone links samples 66M191, VL2158 and 66M285 (comprising the upper boundary of the zone) and 66M191, VL2120 and 66M286 (comprising the lower boundary of the zone) in core 2, Hueyatlaco site, and core 4 on the basis of relatively intermediate (80: 1 to 185: 1) P:C ratios (text-figure 2, table 3). In the correlation of the base of Unit E at Hueyatlaco with cores 2 and 4 and measured section 8 (text- fig. 2 ), samples 66M239, 66M194, VL2121, and 66M287 all had similar, relatively low P:C ratios (< 80:l) of 59:1, 33:1, 16:1, and 37:l respectively (and were not in the CP zone which is prominent directly above the unit D-upper unit E zone and below in the correlation of the bottom of unit I with core 4 (text-figure 2, table 3). The basal portion of Unit I at Hueyatlaco (sample VL2150, text- figure 2 ) is related to a corresponding position in core 4 (sample 66M288) on the basis of moderate to higher P:C ratios ranging from 100: 1 in the former to 586: 1 in the latter.
PLATE 3
Figures 1-16: extant diatoms from CAS 191090. Both long and short bars = 10pm; short bar applies only to figure 16, long bar applies to all other figures on plate.
1,4 Epithemia argus;
3,516 E. argus v. longicornis. that paleoplacers are rare. Although crenophilous diatomaceous deposits (associated with postglacial springs) are not rare, very few pre-Holocene strata are known to have diatom assemblages in which fluviatile or lotic (rheophilous and rheobiontic) species predominate.
Many such authorities as Loseva (2001, p. 464) use the good quality of preservation of diatom valves as one of the criteria for determining if an assemblage is autochthonous, as opposed to fragmented or poorly preserved diatom valves as a criterion for allochthonous, displaced or reworked assemblages: e.g., in a diatomaceous sample from the central Mexican Highlands, Metcalfe and Hales (1 990, p. 5 12) envisaged an environment of deposition associated with low energy water, "Good valve preservation in this sample supports this idea." Intercalary bands of diatoms are very delicate, and the good preservation (lack of fragmentation) of them can be used as a criterion to determine if the waters of deposition were swift enough to greatly fragment the bands and to be indicative of redeposition involving both the diatoms and artifacts. Valve (and frustule) preservation is very good in all of the Valsequillo samples in group 1 (tables 1 and 2) and in the 15 samples listed in figure 1 and 2002a, figure l) , in all of the group 1 samples from Valsequillo, limnobiontic or limnophilous (lentic) diatoms and chrysophyte cysts greatly outnumber those which are rheobiontic or rheophilous (lotic), and this would denote still water deposition and preclude redeposition or reworking of the diatoms, cysts, and artifacts.
